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ABSTRACT 
 
Background: Food contamination may occur through production, processing, distribution and prepara-
tion. In Iran especially in Khorramabad, 33° 29' 16" North, 48° 21' 21" East, due to kind of nutrition, cul-
ture and economic status of people, bread is a part of the main meal and the consumption of bread is high. 
In this study, the bakery workers were studied for determining of intestinal parasites prevalence. 
Methods: The study was carried out during September to November 2010 in Khorramabad. All the 278 
bakeries and the bakery workers including 816 people were studied in a census method and their feces 
were examined for the presence of parasites by direct wet-mount, Lugol's iodine solution, and formalde-
hyde-ether sedimentation, trichrome staining, and single round PCR (For discrimination of Entamoeba 
spp). 
Results: Ninety-six (11.9%) stool specimens were positive for different intestinal parasites. Intestinal 
parasites included Giardia lamblia 3.7%, Entamoeba coli 5.5%, Blastocystis sp. 2.1%, Entamoeba dispar 
0.4%, Hymenolepis nana 0.1%, and Blastocystis sp. 0.1%. 
Conclusion: In order to reduce the contamination in these persons, some cases such as stool exam every 
three months with concentration methods, supervision and application of accurate health rules by health 
experts, training in transmission of parasites are recommended.  
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Introduction 
 
here is almost no point of the world 
which is not afflicted with some types 
of parasitical diseases. Some 3.5 bil-
lion people are affected and 450 million be-
come ill as a result of intestinal parasitic 
infections (1). 
Intestinal parasites adhere to fingers, fruits, 
vegetables, instruments, door handles and 
money (2). Also, they can contaminate 
fingernails (3, 4) and be transmitted through 
flies (5). 
From 1998 to 2002, an average of 1329 food 
borne disease outbreaks were reported to the 
Center for Disease Control and Prevention 
(CDC) each year. Approximately 52% of 
these were attributed to food service 
establishments (6, 7). 
Food contamination may occur through pro-
duction, processing, distribution and 
preparation (8, 9). The high incidence of 
food borne diseases causes global concern 
about food safety. 
At present, parasitic diseases are among the 
hygiene problems in our society. With re-
gard to social, economic, and geographical 
conditions of Iran and population changes, 
this country is an appropriate place for 
growth and reproduction of all kinds of para-
sites (10). The reason for the incidence of 
parasites in some parts of the country is the 
special climate of the region, local customs, 
and use of human and animal fertilizers in 
agriculture (11). Considering the statistics of 
those afflicted with parasitical diseases and 
mortalities resulting from those, the impor-
tance of their eradication and control be-
comes evident. This is possible by identify-
ing and studying geographical distribution as 
well as ratio of contamination and effects of 
different cultural, social, and geographical 
factors.  
In Iran especially in Khorramabad, due to 
kind of nutrition, culture and economic 
status of people, bread is a part of the main 
meal and the consumption of bread is high. 
Thus considering the hygiene and health of 
bread is a great significance. 
Thus, it is important to assess the occurrence 
of bakery workers in this region in order to 
find a useful guidance to control contamina-
tion with intestinal parasites.  
That is why, in 2001 the prevalence of 
intestinal parasites among the bakery work-
ers in Khorramabad bakeries', was studied 
(12). Because of the importance of subject 
and the high consumption of bread in this 
city, in 2010 again all of the bakery workers 
were studied for determining of changes of 
the intestinal parasites prevalence. 
 
Materials and Methods  
 
The study was carried out from September to 
November 2010 in Khorramabad, west of 
Iran at an altitude of 1147.8 m above sea 
level and between valleys of Zagros Moun-
tains.   
This descriptive study aimed at determining 
the prevalence of intestinal parasites of bak-
ery workers. The studied population was all 
the workers of bakeries. Total numbers of 
bakeries' were 297 and bakery workers who 
all of them were masculine, were 816.  To 
select the sample, a census method was used 
so that the feces of all the mentioned staff 
were taken. A questionnaire was used for 
collecting information on age, educational 
level, presence of health cards  and 
awareness of transmission of intestinal para-
sitic diseases of each bakery workers. 
Completion of the questionnaires and 
collecting the samples were performed by 
the persons who had been trained for this 
purpose. Stool samples were collected from 
each subject in a labeled clean stool cup and 
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transported to the parasitological laboratory 
within two hours of collection. The different 
parasitological tests were used for detecting 
parasites. These were direct wet-mount, 
Lugol's iodine solution, formaldehyde-ether 
sedimentation (13), and trichrome staining 
techniques.  
Single round PCR was carried out for distin-
guishing between Entamoeba histolytica, E. 
dispar and E. moshkovskii. The sequence of 
the forward primer used was conserved in all 
three Entamoeba spp., but the reverse prim-
ers were specific for apiece. The expected 
PCR products from E. histolytica, E. dispar 
and E. moshkovskii were 166 bp, 752 bp, and 
580 bp, respectively (14, 15). 
The chi-square test was used for evaluation 
of the relationship between intestinal para-
sites frequency and qualitative variables. 
The differences were considered to be 
statistically significant when the P-value ob-
tained was less than 0.05. 
 
Results 
 
A total of 816 bakery workers were 
screened. Their mean age was 32.63 yr, 
ranging from 13-80 years. In terms of educa-
tion 42.4% were illiterate or primary school 
education, 29% had secondary or high 
school education, 28.6% diplomas and 
higher. 
The frequency of intestinal parasites among 
bakery workers with illiterate or primary            
school education was 9.53 %, secondary or 
high school education was 13.08% and for 
diplomas and higher was 14.16 %. 
Out of 716 (87.7%) the bakery workers who 
had health card, 84(11.73%) were contami-
nated with intestinal parasites  and 
100(12.3%) of the bakery workers with no 
health card, the prevalence of intestinal para-
sites was reported 13(13%).  
Out of 630 (77.2%) the bakery workers who 
were aware of the ways of intestinal parasitic 
diseases transmission 78 (12.38%) were in-
fected with intestinal parasites and 
186(22.8%) had no knowledge in this re-
gard, intestinal parasites prevalence was re-
ported 19 (10.21%). 
Totally, 96 (11.9%) of stool specimens were 
positive for different intestinal parasites. 
Mixed intestinal parasite infection was de-
tected in 1 (0.1%). The most common 
intestinal pathogenic parasite and nonpatho-
genic parasite were  G. lamblia 3.7% and 
Entamoeba coli 5.5%, respectively. The rate 
of contamination with intestinal worms was 
0.1% and 11.8% for intestinal protozoa.  
Three stool specimens' results were sus-
pected with  E. histolytica/ E. dispar/  E. 
moshkovskii that single round PCR showed 
every three samples were contaminated with 
E. dispar (Fig.1). The prevalence of intesti-
nal pathogenic parasites and nonpathogenic 
parasites were 3.9% and 8%, respectively. 
Since the stool samples were not been cul-
tured, prevalence of Blastocystis sp. (2.1%) 
was reported low.  The frequency of the 
intestinal parasites is reported in Table 1.
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Table1: Prevalence of intestinal parasites among bakery workers in Khorramabad, in 2010 and 
2001 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 1: 1.5% Agarose gel electrophoresis of PCR amplification for detection and differentiation 
of E.histolytica and E.dispar by using single-round PCR; 
Lane 1 and 7: 100bp DNA ladder marker;  
Lane 2: E.dispar -positive isolate;  
Lane 3: E. histolytica -positive isolate;  
Lane4-6: E.dispar isolates.  
 
Discussion  
 
This study revealed that about 11.9% of bak-
ery workers in the Khorramabad were carri-
ers of one or more of intestinal parasites.  
The most common intestinal pathogenic 
parasite and nonpathogenic parasite were G. 
lamblia 3.7% and E. coli 5.5%, respectively. 
2010  2001  Test results 
Frequency 
 
Percentage  Frequency 
 
Percentage 
Negative  719  88.1  810  86.83 
Entamoeba coli  45  5.5  27  2.89 
Giardia lamblia  30  3.7  66  7.1 
Blastocystis sp.  17  2.1  3  0.32 
Entamoeba dispar  3  0.4  0  0 
Hymenolepis nana   1  0.1  2  0.21 
Giardia lamblia & 
Blastocystis sp. 
1  0.1  0  0 
Iodamoeba butschelii  0  0  16  1.71 
Taenia saginata  0  0  1  0.1 
Giardia lamblia &  En-
tamoeba coli 
0  0  4  0.43 
Giardia lamblia &  
Taenia saginata   
0  0  1  0.1 
Taenia saginata & En-
tamoeba coli 
0  0  1  0.1 
Giardia lamblia &  Io-
damoeba butschelii 
0  0  2  0.21 
Total  816  100  933  100 Iranian J Parasitol: Vol. 6, No.4, 2011, pp.76-83 
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This result was similar to other studies car-
ried out in Iran (16, 17). Different studies 
conducted in the field of intestinal parasitic 
diseases in different parts of the world 
showed that in spite of the relative improve-
ment in health services, contamination with 
intestinal parasites is one of the health prob-
lems in most countries especially in the 
developing societies. 
Intestinal parasites prevalence varies in 
different parts of Iran, for instance, 10.7% in 
Tehran (Capital of Iran) (18), 4.7% in Karaj 
(Central of Iran) (19), 20.4% in Urmia 
(Northwest of Iran) (10), and 25% in 
Mazandaran (North of Iran) (20). 
In the present study, the rate of contamina-
tion with intestinal worms was 0.1% and 
with intestinal protozoa was 11.8% indicat-
ing an increase in some protozoa compared 
to intestinal worms. The reason for this in-
crease is transmission and distribution of 
protozoa through cysts which are more di-
rect and simpler than worms, each needing 
special conditions (21).  
In this study, the rate of contamination with 
intestinal pathogenic parasites and nonpatho-
genic parasites was 3.9% and 8%, respec-
tively. Contamination with nonpathogenic 
parasites is important because it results from 
health poverty and contact of the persons 
with contamination sources, and this 
contamination is regarded as one of the 
health indices, because in spite of these con-
taminations in persons, risk of affliction with 
pathogenic parasites is considered.  
Among the pathogenic protozoa,  Giardia 
Lamblia was the most common with a rate 
of 3.7%, and contamination with this para-
site in Iran is relatively high and is variable 
depending on climatic conditions, nutritional 
status, and observance of personal and social 
hygienic principles (22). This parasite is usu-
ally found in food, water, soil, or contami-
nated surface with the feces and its mode of 
transmission is very important to prevent 
common intestinal parasitic infections. The 
ratio of contamination with G. lamblia may 
be higher, because G. lamblia did not appear 
in feces of all the contaminated persons (23).  
Single round PCR was shown that the three 
contaminated stool samples with Entamoeba 
spp. were  E. dispar which is comparable 
with previous studies in Iran that reported 
the prevalence of  E. dispar  more than E. 
histolytica (15, 24, 25). 
No statistically significant relationships were 
found between incidence of intestinal para-
sites and education, awareness of ways of 
parasitic infection transmission and holding 
health card through  chi-square test. 
Early study of intestinal parasites prevalence 
in bakery workers in Khorramabad (12) has 
reported that out of 933 bakery workers, 
123(13.2%) were infected with one or more 
intestinal parasites. The rate of contamina-
tion with intestinal worms was 0.5% and 
contamination with intestinal protozoa was 
12.7% and the most common parasite was G. 
lamblia with a rate of 7.9%, indicating an in-
crease in some intestinal protozoa compared 
to intestinal worm and frequency of other in-
testinal parasites consisted of  Iodamoeba 
butschelii (1.71%), Blastocystis sp. (0.32%), 
E. coli (2.89%),  H. nana (0.21%),  Taenia 
saginata (0.1%),  G. lamblia and  E. coli 
(0.43),  G. lamblia and T. saginata (0.1%), 
G. lamblia and I. butschelii (0.21%), T. sagi-
nata and E. coli (0.1%) (12). 
In the study in 2001, 11.1% of bakery work-
ers were aware of the ways of intestinal 
parasitic diseases transmission and 88.9% 
had no knowledge in this regard (12). While 
in the current study, 77.2% of bakery work-
ers were aware of the ways and 22.8% 
lacked awareness of the ways.   With 
comparison of the prevalence of intestinal 
parasites of bakery workers for years of 
2001 and 2010 showed that the prevalence 
of intestinal parasites in 2010 was decreased 
that awareness of the ways of intestinal para-
sitic diseases transmission can affect in this 
decrease. Kheirandish
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Similar studies about the prevalence of 
intestinal parasites were carried out on food 
handlers that some results of them are the 
same and show the more intestinal protozoan 
especially G. lamblia parasite with compari-
son of intestinal worms (18, 26-28). 
In some studies the rate of contamination 
with intestinal worms was reported much 
more than intestinal protozoan (29, 30). It 
seems that the prevalence of intestinal para-
sites for different regions is affected by soci-
ety, culture, hygiene, kind of nutrition, cli-
mate status.  
In order to reduce the contamination in these 
persons, some cases such as stool exam 
every three months with concentration meth-
ods, supervision and application of accurate 
health rules by health experts, training in 
personal and social health, and training in 
transmission of parasites are recommended. 
Also training hygiene through mass media 
can affect the improvement of hygiene of 
people and society. 
 
Acknowledgements 
 
The authors appreciate Vice-Chancellor for 
Research and Health of Lorestan University 
of Medical Sciences for their sincere 
cooperation. Also we thank all of those peo-
ple who helped us in this research. The au-
thors declare that there is no conflict of 
interests.   
 
References  
 
1.  World Health Organization. Control of 
tropical disease. Geneva: World Health 
Organization 1998: 201. 
2.  Ayeh-Kumi PF, Quarcoo S , Kwakye-
Nuako G , Kretchy JP ,Osafo-Kantanka 
A , Mortu S. Prevalence of intestinal 
parasitic infections among food vendors 
in Accra, Ghana.  J Trop Med Parasitol. 
2009; 32(1):1-8.                                                                              
3.  Lin CM, Wu FM, Kim HK, Doyle MP, 
Michael BS, Williams LK. A compari-
son of hand washing techniques to re-
move  Escherichia coli and calciviruses 
under natural or artificial fingernails. J 
Food Prot. 2003; 66(12): 2296-2301. 
4.  Mudey AB, Kesharwani N, Mudey GA, 
Goyal RC, Dawale AK , Wagh VV. 
Health status and personal hygiene 
among food handlers working at food 
establishment around a rural teaching 
hospital in Wardha District of 
Maharashtra, India. Global Journal of 
Health Science. 2010; 2(2):198-206. 
5.  Monzon RB, Sanchez AR, Tadiaman 
BM, Najos OA, Valencia EG, de Rueda 
RR, Ventura JV: A comparison of the 
role of Musca domestica (Linnaeus) and 
Chrysomya megacephala (Fabricius) as 
mechanical vectors of helminthic para-
sites in a typical slum area of Metropoli-
tan Manila. Southeast Asian J Trop Med  
Public Health. 1991; 22(2): 222-228. 
6.  Jones TF and Angulo FJ. Eating in 
restaurants: A risk factor for foodborn 
disease. Clin Infect Dis. 2006; 43(10): 
1324-1328. 
7.  Lynch M, Painter J, Woodruff R, Braden 
C. Surveillance for food borne disease 
outbreaks-United States: 1998-2002. 
MMWR. 2006; 55 (SS10): 1-34. 
8.  Green L, Selman C, Banerjee A, Marcus 
R, Medus C, Angulo FJ, Radke V, and 
Buchanan S. Food service workers self 
reported food preparation practices: An 
EHS-Net study. Int J Hyg Environ 
Health. 2005; 208(1-2): 27-35. 
9.  Hennessy TW, Cheng LH, Kassenborg 
H, Ahuja SD, Mohle-Boetani J, Marcus 
R, Shiferaw B, and Angulo FJ. Egg con-
sumption is the principal risk factor for 
sporadic  Salmonella serotype Heidel-
berg infection: A case-control study in 
foodnet sites. Clin Infect Dis. 2004; 
38(3): S237-S243.  
10. Hazrati Tappeh KH, Mohammadzadeh 
H, Nejad Rahimi R, Barazesh A, Kha-
shaveh SH, Taherkhani H. Prevalence of 
Intestinal parasitic infections among 
mentally disabled children and adults of Iranian J Parasitol: Vol. 6, No.4, 2011, pp.76-83 
82 
Urmia, Iran. Iranian J Parasitol. 2010; 
5(2):60-64. 
11. Daryani A, Ettehad GH, Sharif M, Ghor-
bani L, Ziaei H. Prevalence of intestinal 
parasites in vegetables consumed in 
Ardebil, Iran. Food Control. 2008; 
19(8): 790-794.  
12. Kheirandish F, Badparva E, Tarahi MJ. 
Study on Incidence of Intestinal Para-
sites in Workers of Bakery Shops of 
Khorramabad City. Yakteh. 2004; 5(17): 
45-50 (In Persian). 
13. Garcia LS. Diagnostic medical parasitol-
ogy. 4th ed. ASM Press, Washington; 
2001. 
14. Hamzah Z, Petmitr S, Mungthin M, et al. 
Differential detection of  Entamoeba 
histolytica, Entamoeba dispar, and Enta-
moeba moshkovskii by a Single-Round 
PCR assay. J  Clin  Microbiol. 2006; 
44(9): 3196-3200. 
15. Nazemalhosseini Mojarad E, Nochi Z, 
Sahebekhtiari N, Rostami Nejad M, Da-
biri h, Zali MR, Kazemi B, Haghighi A. 
Discrimination of Entamoeba moshkovs-
kii in patients with gastrointestinal 
disorder by Single-Round PCR. Jpn J 
Infect Dis. 2010; 63(2):136-138.    
16. Haghighi A, Salimi Khorashad A, Naze-
malhosseini Mojarad E, Kazemi B, Ros-
tami Nejad M, Rasti S. Frequency of en-
teric protozoan parasites among patients 
with gastrointestinal complains in medi-
cal centers of Zahedan, Iran. Trans R 
Soc Trop Med Hyg. 2009; 103(5): 452-
454.  
17. Badparva E, Fallahi Sh, Birjandi M, 
Pournia Y, Kayedi MH. Prevalence of 
intestinal parasites in the rural regions of 
Kouhdasht, Lorestan Province, Iran 
2008. Asian J Biol Sci. 2009; 2(4): 105-
111. 
18. Shojae Arani A, Alaghehbandan R, Ak-
hlaghi L, Shahi M, Rastegar Lari A. 
Prevalence of intestinal parasites in a 
population in south of Tehran, Iran. Rev 
Inst Med trop S Paulo. 2008; 50(3): 145-
149. 
19. Nasir M, Esmailnia K, Karim G, Nasiri 
M, Akhavan Omid. Intestinal parasitic 
infections among inhabitants of Karaj 
City, Tehran Province, Iran in 2006-
2008. Korean J Parasitol. 2009; 47(3): 
265-268. 
20. Kia EB, Hosseini M, Nilforoushan MR, 
Meamar AR, Rezaeian M. Study of 
intestinal protozoan parasites in rural in-
habitants of Mazandaran Province, 
Northern Iran. Iranian J Parasitol. 2008; 
3(1); 21-25. 
21. Jacobsen KH, Ribeiro PS, Quist BK, 
Rydbeck BV. Prevalence of intestinal 
parasites in Young Quichua children in 
the highlands of rural Ecuador. J Health 
Popul Nutr. 2007; 25(4):399-405. 
22. Ettehad, GH, Daryani A, Nemati A. Ef-
fect of Giardia infection on nutritional 
status in primary school children, in 
Northwest Iran. Pak J Biol Sci. 2010; 
13(5):229-234. 
23. Hill DR. Giardia lamblia. In: Mandell 
GL, Bennett JE, Dolin R. Principles and 
practice of infectious diseases. 6ed. New 
York, Churchill Livingstone, 2007. p. 
2888-2893. 
24. Hooshyar H, Rezaian M, Kazemi B, 
Jeddi-Tehrani M, Solaymani-Moham-
madi S. The distribution of Entamoeba 
histolytica  and Entamoeba dispar in 
northern, central, and southern Iran. 
Parasitol Res. 2004; 94(2): 96-100. 
25. Nazemalhoseini Mojarad E, Haghighi A, 
Azimi Rad M, Mesgarian F, Rostami 
Nejad M, Zali MR. Prevalence of Enta-
moeba histolytica and Entamoeba dispar 
in Gonbad City, 2006, Iran. Iranian J 
Parasitol. 2007; 2(2):48-52.   
26. Humodi AS, Hatim HH. Bacteriological 
and parasitological assessment of food 
handlers in the omdurman area of Sudan. 
J Microbiol Immunol Infect. 2010; 
43(1): 70-73. 
27. Sayyari AA, Imanzadeh F, Bagheri-
Yazdi SA, Karami H, Yaghoobi M. 
Prevalence of intestinal parasitic infec-
tions in the Islamic Republic of Iran. 
East Mediterr Health J. 2005; 11(3): 
377-383.  
28. Diaz E, Mondragon J, Ramirez E, Ber-
nal R. Epidemiology and control of Kheirandish
 et al. : Prevalence of Intestinal Parasites in Bakery Workers … 
 
83 
intestinal parasites with nitazoxanide in 
children in Mexico. Am J Trop Med 
Hyg. 2003; 68(4): 384-385. 
29. Ayeh-Kumi PF, Quarcoo S, Kwwakye-
Nuako G, Kretchy JP, Osafo-Kantanka 
A, Mortu S. Prevalence of intestinal 
parasitic infections among food vendors 
in Accra, Ghana. J Trop Med Parasitol. 
2009; 32(1): 1-8. 
30. Abera B, Biadegelgen F, Bezabih B. 
Prevalence of  Salmonella typhi and 
intestinal parasites among food handlers 
in Bahir Dar Town, Northwest Ethiopia. 
Ethiop J Health Dev. 2010; 24(1): 46-50. 
 
 
 
 
 
 